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ABSTRACT

The objective of the study was to find improved ways to present technical informwtion.

This report briefly discusses and gives examples of how information may be presented more

effectively by the use of Decision Logic Tables, Graphic/Text Combinations, Checklists, and

Matrices. These methods are applicable to handbooks, technical reports, and operating guides.
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FOREWORD

Thi report is the result of a -# iy on bow to improve the presestation of infor 'ttion.

71e study was oonduteid from 1 Jt'uary 1968 t 1 July 1968. TL- '.rk was documented as

part of Program 921A. Project 9072, Task b,7201. Captaln Gary B. McIntire of the Deragn

Handbook Branch, Dbrectora;i of EngineerL,,g Stazidards, Deputy for Engineering, Aeronautical

Systems Division, wavs i charge of the study. Valuable oontributions oi Lhe following Individ-

uals are ack owldged:

Mrs. Adlyn K. Chappl9l for assistance in preparing examples and the final manucript

IA. Harvey C. Dorney for assistance in preparing examples.

This report was sulkmitted by the author 1 August 1968.

Publcation of this report does not constitute Air Force approval of the repmrt' a findings or

conclusions. I is published only for the ixchange and stimulation of ideas,

CHAR! -ES E. G
Chief, Design Ha" o)ks lranch
Standards Division
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SECIION I

INTRODUCTION

This report shows four ways to improve the presentation of information. These are:

1. Decision Logic and "Talking"' Tables

2. Graphic/Text Combinations

3. Checklists

4. Matrices

The majority of the reprt gives examples of how these methods have been or coud 1w

applied to actual cases. Brief comments on preparation and construction techniques are

included.

I1
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SECTION II

DECISION LOGIC TABLE TECHNIQUES

The Decision Logic Table (DLT) technique Is a method for arranging na.-rative for-

mation into a tabular format. The 3chnlque, or variations of it, can be proiit :v apolied to

many different types of informaLun. 4 description of the DLT technique and methods for

appiying it t/, Am,,istrative information is (--ntalned in Air Force Pamp 5-1-1.

In general, a DLT is constructed as follows:

TABLE NAME

TABLE LOGIC

L CO"'DITIONS ACTiONS REkARKS
(UF) (AND (THEN) WHIOH

IN APPLY
E TO THE

LINE
0 C)
R RUL E

NO.

R
U

L
E

N
0.

NOTES WHICH APPLY TO TEMS 1N THE TABLE

4 3
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For *xample, consider the information in the following '-'aragr~aph.

7,1.1 TIME TO OPt:R*TE

"In uny aircraft in which the flaps are operat--J by
power, keep the noi mal time of operation in flight :t

maxl-uni, permissible flap operating speed of the air-
craft within the following limnitationz,. Ensure that the
rate of lowering the flaps is not greater than 10 de-
grees per second. Acc-ompiish complete lowering of the
flaps, however, in a time not greater than 'I') 4 40,/n)
secondb where n is the design limi*t load factor of the
aircraft, Enpure that time of operation specifid ap-
pltes at all ambient air temperatures between -20*F
(-,IC) and -120'F 'A90C). (.its.-Ae this range of
temoerature, hot b)etween -650F (-540C) and 160'1'
(T '72*C), ensure that the timef of operation is notA Pire
than 50 percent greater .ian the n :nmal speed se-
lected with. all components of the flap -- tuating
mechanism stabilized at the specified extremne temper-
ature, and without assuming time for A-arm up of the
components. RJ~e the flaps at such a it thait the
rebiltant loss of lift coefficiezit can he conpens-;ated
for hy the increase in speed resulting from the appli-
cation ol ful Mili tary poiker as in a go iroun, o :;o that
there is no loss in aLltitude. Neve r desi'gn tl'm. flip- to
rise in ies th-in 10 see. it, anv aircr aft ir which flatp
operaition cN- beAccu71plished Dy hand -ily, time titres
of operation in flight at m1ax~rinW )C rllis s ie 2,ip
:-erAt ing speedl of the ;,,ircraft Are the~F!i& tho5Q(

reolure! I ii cxe f!u.c o\rperauon. Fr-.irt, h:it 11IPI
a.re operAhit', 1), h gv xn wit"'n t". iir-it'

.uirv that the ),p- Alr'y rt q('f.u c'. -
e-xtrccO: fo c f,_ mo c ) h., i i -ot t,

th-' t Ul'Ct2 t ! tj' i U1. i *,

isin. \elet r u"& ito I 'p

~v on\rtii~tl~2 or i!~F! ~'t Ilciloni-~o,'A~ Vt't' fiL . ,- 1-tiic.
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iEXT CoNVEIRTED T )

IN-FLIGHT FLAP OPERATING TIME I

iF T HEN

T AT THE MAXIMUM PERMISSIBLE A!RCRAFT FLA

THE PRIMARY TH EMEPENCY THE

U LP AP SYSTEM S ENT L
iss

L W'THIN A TEMPERATURE iN A TOTAL AA I
E RANGE OF TIME A RATE R

N~~ ot grealer I Not
POWER C&N'iGRA_ than 0 greater

29 c, .49 sec than

10 sec

IjNA O(&ater I
1 OPER', ED 5.4 C,> .49 to an

.AN AL-L-Y Sam j s euie

[ I POWF R
,.g.me o s Rul e

OPFRAT FD

MANUAL T E P

NOTES

Nc -ft Lr o u e o n a 0Csumt'

- F -&d ~ ~~b~ u'~~~



TiEXT CONVERTED TO DLT

IN4-FLIGP! T OPERATING TIME RFOUIREMENTS

- THE N

THE MAXIMUM PERMIS1W AIRCRAFT FLAP OPERATING SPEED -- IREMARKS
NPD THE FLAPS RETRACT THE FLAPS

TURE IN A TO TAL AT WITHIN A TEMPERATURE IN A TOTAL j A-T
TIF IA RATE RANGE OF TIME OF A RATE

Not 91eatev K 3t 14% -, Which ensures n i is t~lv de sign
than (10 ~ r.thanm lu that aircraft load factor _r

trs ec. speed w i ~ then a irc' -ft.
10 seccrease t:3

~ gJ'ate1'compenisate

tan05')for the de- I
+72 tl~r(5creese iIn lft

Sec.

$me as Rule 1 Some is Rule

-as Rule I ,arne as Rule I

Operator' s force60 T ,sellnot 
to exceed

02 C2'25 lb.

,A at rhe specifi- d test temperowure.



A:r Ccn';- C~ I' i9 th~ i0d 1-i 1_ -;n "

tr~ y~~l :~ l~pret IAt 'L.)t: ~r.i f L- ear1 t~l~ ea rl1A e u~ uac 1~t eire -

Flees ice On hti~e. e cithe nnajor advaltcgTes u." "he Phltechz-ilqUC!e i, that it wl

The applicctn1 -,f . gic' to ncArative or 0~tn htLe, it) 9CC~i~ .lb flmfl

-The DL'UnFiue o r-ules mniv a-d szhould )e Pnudtfiejl t: -it the informaitJon 1zn~

nrse-~ed Te olowngexmp~sShu !.Ii",,tionls of the- IDl tkc m ;'miq to %_riu s brnes of

11 7n -r a Itin

TNX\MPNL E

X DL' \VIC~ii~ESNT>~J-ITEER'l\ FOP THL ELCINO
CRANK DMNIN

SELECTION OF CRANK O!MENSIONS

h e crw~i < a- iiIe ther, 'he furn -q cn h p~d~e an,-
It rc,,e is mo s h-owd be er-o+ sho,;d b~e I ~~d e

_ _ _ _ _ _. nI I__ _ _ _ _ _

ao_100_5 to___ _ _ J to M 4 i nc I ss than I
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iXAMPLE 2

THE FOLLOWING TABLE
WAS )NTENDED FOR US7,E AS AN

OPERATOWS GUIDE

WROU1LERCE REPORTING CRITERIA TABLE
t~eT~tSAfl AC T n C~ REACTION PhSIDE AIRCRAFT REPORTIG TIRMSEFIIOITWN

ruensrce that momentarily causes sligtt Occupants may tee at sih t Occasional - Le~s than 1 t3
erratic changet in iftitudo antd /of iattitude £trair against saat befti or of the time.
(pitch. roil yaw). Remor, v Ug4 Tisiune,# shoulder straps. Unsiscured I ntermittent - 1/3 to 2/3

or otiects may be dspl~ced

whtr)mctrpnsswfolapeml conducted and httle of no Continuous - More than, 213

itt istAt is similar to Light Turbumice Occupants feel definite 1 iossol eotlc
bu fgreater intens!ty, Changes in altitude stan agans Pilot beht 0'I

a,-i/r aftitude'occur but the aircraft rarnains shoulder str,,-s. Unsoecured tion(s), time (GMT), in
in positive control at &Hl ties It usuzlly jobjects are dislodged Food tcisity, whether in oir near

c~sn ver!Ations ;n indicated airsmeed. Report service and walking are Clu.attdtpeo
as Iledrs'4Torome' dificlt.aircraft and," when appli

Me~aga 1 at ader~ T~eea. df~c~t.cat a, duration of turbi.;

Turbulence that is similar to Light 'hop bu o lence.
greterntesit. I casesrapd ~mos2. Duration may be based

jolts without appreciable changes in aicaton time between two
attitude or attitude. Repor as Madarat Ck". I location-, ll oeratsinsl

Turbulence that causes large. abrupt chartes lentty against s a belsr EXMPE:: ed dnd

seve re vair in natd taltya. caft shouldetr straps. Unsocured a. Over OmrahN. 1232Z,
may ~ ~ ~ ~ ~ obet are moetriootofsnrlsRpe a odd a1ku Moderate Tirbuielce, inma be moetrl 0o oto.Rpor s Fo ov n akn cloud, Flight Level 310.

are impossible. _____ 8707.
b From 50 miles south of

urbuenc m licltheavc&I, s voieflyAlbuquerque to .30 miles

E M tossed about and is piractialy impossible tonotofPeix12Z
Efaa ccntr~m. It may cause structural damage. t oderate CopaioFlh

Report as Eshvise Tuw4a~ea Moeae 30 p, FCS.

riifh 16-i 1-irS cit norr.ii,tre iS00 fe ti ASi)irnot associatedi with ciriiihto' ci5ucbvot.

:O~dluii thund-.-~m. ofld bit atd~ CAT (i~ir ate luibu!.:,vt precodoij by tho apn'op'ltt

,nrtrlLyOr iihl or ,odtirato chop

By converting this table into decision logic, we have the following table.

8
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AIRCRAFT TUFBULENCE REPO~riNG CRITERIA

-CIF AN!)D THEN i

N ' H UiRBLL ENcE- CAUSES THE REA T ON REPORT rHJE TUJRBLC;ENCE AS THIS F ORMAT
E "IF AIF37RAFT TO EXPERIEN.2E !NSIDE TIlIE Aik.C.RAFT IS (g.. N.,- -0~

IA--,oty, hqhglt, .,d ccprlglel -,t CCASIONAL

eel o ettcd po,, khete ., ihuld .. ....~ 9 TiRBLENCE 2

'oil, ye.! 2 U, Ccrd,ht.ci, d, s- CONTINUOUS 4~ . Wet. ~ nrco

Slight .pd. -td ,re3 Food --. , -1 OCCASION A -6 Tpeo 'o

2 ~ ~~" "~~ ~~~~iN, E RMT T -NT LOT7Ot',(hoob ot
.thou, rpr.-bhl. C P., .,' -~ , PSe oe2

Cior~get t, ;,"cd Id .U. c po' -ry S..' 0CC. 2SO.

Le but' .'e e< o cd Modcro'. T,,b,;ertc

3 t M0~ 00~ E~ Q r m

3A.,c,ofl r.-ens peeto I U. u....~ .. -o- B7 .E7T 0 T ~ U E c~C !~.~ " ~I3

rted e p.ed) ~ . .~f~ NUI3 S e creto30 -1-n
.... ~k A ot 'or 10 Z

J ~0 Orep orrc~, nt.OCCAtSIONA., 1o25c 7earo

out oppec-oble doerenasj Medts-tt Cho., F '6h'

fd f jt f't'cd u, L ER AT, cel .,J) C

,etersIN~ CTb TIN UW TU T N

I Lo.g., otrr,taec~ 0- copro. f'rLed OCC-ASIONAL

5 2 L rg. ca &eeseU--uec,'d oh. IN FERMITYI [N I FI

-- ee ~crg ehrOCC:ASIONAL

'c~~ ~ xOt0 T '~ REOAf-
* TEWfTTFN fNC f

h~e 5~'cre.NYINUOUS

NO T f S

01 e.- I.., h-, , f *.'

I feIe.h

Vtt!-s , LI~* cji, --- 1, ,~ 100~t ASI ,r, ..t e t . O .'..... e

5
ItI~p . A , .A .,,hit ~ ,Je.I.jt,.*.pp .t 'c gr. 2
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EXAMPLE 3

A DECISION LOGIC TABLE WHICH
PRESENTS PROPELLANT SYSTEM DESIGN DATA

OXIDIZER SYSTEMS

IF HETH EN THE PREFERRED
ET XDIE METALS NONMETALS THREAD SEAL- LUBRICANTSREAK

M Is ARE ARE ANTS ARE ARE

Fluorine Stainless Teflon, Permatox Teflon a. All surfaces must be
steel types KeI-F, No.3, Teflon grease, free of grease, oil,
304, 321, 347; Genetron tape, KeI-F KoI-F paints, dirt, dye, or corn-
magnesium, pla.'Iics, No. 90, grease, bustible matter.
bronze, brass, or Fluorolube Fluorolube, b. Butt-weld pipe and
aluminum, and neoprene (white load Molylcote. fitting Joints. Backup
aluminum al. or litharge or Q-Seal welding is desirable.
lays 2017, may be used c. Haharc weld ail earn-
2024, 5052, on last pontents with inert gas
6061, 1100; threads only) backup.
nickel, fin, d. Do not use material

o:pper, pure containing silicone.
silver, and e. Clean and passivate
M~nel (best) all surfaces contacting

fluorine.

2 Liquid Copper, bronze, Teflon, Teflon film, Chlorocarbon a. All surfaces must be
OxygeVn annealed pure asbes. litharge and polymers, froe of grea se, oil,

brass, copper to$, or water peifluoro. paint, dirt, dye, organic,
silicon alloy, Viton A (MIL-T-S542, carbon, or combustible matter.
Inconel, Monal, AR-iF) Kel.F
pure aluminum, grease, or
300 series Halocarbon
stainless oils and
steel, copper greases

3 Perchlo. Carbon steel, Teflon Fluoro- Fluorolube a. Heliare weld tanks,
ryl pure aluminum, or lube is pipes, and fittings.
Fluoride stain cii steel, Kel-F preferred, b. Passivate surfaces

copper, brass, white lead contacting percloryl
bronze (limited use) fluoride.

10 _ _
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EXAMPLE 4

A "TALKING TABLE,"
A CROSS BETWEEN A DLT AND A REGULAR TARLE,

CAN BE USFUL IN PRESENTING COMPLEX DEFINITIONS

TERMS DEFINING AIRCRAFT CONTACT WITH THE WATER

THE TERM IS DEFINED AS AND MAY BE FURTHER CLASSIFIED AS

Ditching Th landing of any aircraft upon the Planned -when sufficient time is available to
water with the intention of abandon- accomplish all recommended emer-
ing it. The aircraft may be of any gency procedures.
type, including seaplanes, if the
common elements of emergency and Unplanned -when little or no time is available
intention to abandon it are presen* to accomplish recommended emer-
To conform to this definition, the gency procedues.
aircraft must be at some speed above
sta!I and the altitude must be under Attempted -when control of the aircraft is lost
control at the instant of contact with after the decision to ditch but prio.r
the water. (This implies the pilot is to contact with the water. The end
able to select, at least to a limited result of an attempted ditching is,
degree, the point of touchdown.) of course, a water-crash.

Successful or j
Unsuccessful

Water-Crash When an aircraft is out of control at Survivable or Unsurvivable
the time of contact with the water or
flies into the water unintentionally.

Water-Overrun When an aircraft fails to achieve Survivable or Unsurvivable
flight or stop within the confines
of the runway and comes to rest
in the water. _

11
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EXAMPLE 5

EMERGENCY OPERATING PROCEDLRES
PRESENTED INA DECISION LOGIC TABLE FORMAT

EMERGENCY PROCEDURES - STEAM PRESSURL DROPPING

L F AND

STEAM A TfiE THE RATE DO THISN PRESSURE UTILITY GENERATORS OF DROP
E is T!E ARE IS

Exists Cc'rying Slow 1 Build u. steam pressure
1lant No. 1 2 Synchronize Bus #1 with

Bus #2

Rapid 1. Initiate power faiIire I:,ocedures

2 1 2. Dump 3000-kw and 500O-kw generators
3. Energqze Plant No. I Feeder to Bus #2
4. Build up steam pressure

Droppinj L-__

Does Carrying Slow 1. Synchronize Bus 02 with utility tie
not 7he load 2 Build up steam pressire
ex; st for al I

plants

Rapid 1. Tip stoaion service hreaiker -f

.)00 4 w generator ,s t-n thc line
2 Initiate pc. or fadure prociedures

4 3 r mp 000-kw nnd %)0C ', w generators

4. Energize utihit breaker
5. Build up steam pressure

12
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SECTION III

GRAPHIC/TEXT COMBINATIONS

Combining the "words with the pictures" (graphic/textcombination) is an effective way to

present certain types of information. Graphic/text combinations may be achieved by:

1. Moving an illustration to where it is referenced In the text.

2. Combining the text material with the accompanying or referenced illustration.

3. Creating an illustration to combine with the text material.

The following illustrations are examples of effective graphic/text combinations.

EXAMPLE 1

A GRAPHIC/TEXT. COMBINATION
WHICH DISCUSSES AND ILLUSTRATES THE CONSTRUCTION OF

AN EXPLODING BRIDGEWIRE ELECTRO-EXPLOSIVE DEVICE

EXPLODING BRIDGENRE EED

ELECTRICAL CONNECTOR ELECTRICAL PINS

GLASS COMPRESSION SEAL BRIDGEWIRE
(LOCATED AWAY FROM

EXPLOSIVE)
STEEL BODY

PRIMARY CHARGE
(RELATIVELY INSENSITIVE)

CLOSURE DISC OUTPUT CHARGE

THIS TYPE OF ELECTRO-EXFL3S1VE DEVICE TEED) USES A FINE I!IGH-RESISTANCE
GRICIGEYIRE NEAP. BUT NOT IN COTACT WITH. A CHARGE OF SOME SECONDARY
EXPLOSIVE S tCH AS SENSITIZED PETN. WHEN EXTREME VOLTAGES ARE IMPRESSED
ON THE BRIOGF*IRE. IT LITERALLY EXPLCDES. THE SHOCK %AVE AND PARTICLES

IM?$NGE THE PRIMARY Y ARPE AD CAOSE IT TO DETONAIE.

1,5
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EXAMPLE 2

A GRtAPHIC/TEXT COMBINATION
WHICH D19CUSSES AND UILUSTRATES DESIGN COMSIDERATIuNS

FOR BRIDGEWIRE CIRCUITS

COON BtIOGWIRE CIRCUITS

CIRCUIT A OFFERS THE ADVANT AGF 'F NOT BEING
2USCEPTIBLE TO ELECTROS'ATlk .. HARGE. THE
CIRCUIT IS SIMPLE, REQUIRING ONLY ONE HOT LEAD

r7L- AND USING THE CASE AS GROUND AND THE RETURN

LEAD. DUAL BRIDGEWIRES ADD EXTRA RELIABILITY
+ TO THE UNIT THIS CIRCUIT IS SUSCEPT;BLE TO

STRAY CURRENTS OR POTEN I1ALS THAT MAY OCCUR
BETWEEN THE CASE OF THE UNi, AND A DISTANT

- _.POWER SOURCE. THIS CIRCUIT UOES NOT PROIDE
CIRCUIT A FOR A CONTROLLABLE GROUND.

- .CIRCUI T B OFFERS POSITIVE CONTROL OF THE UNIT

+ BY HAVING BOTH A HOT PND A GROUND L..AD. 4i0W-
EVER, IT IS NOT AS RELiABLE AS UNITS HAVING DUAL
BRIDGEWIRES; AND UNITS WITH T"S TYPE OF CIR-
CUiTRY SHOULD BE USED IN PAIRS. THIS CIRCUIT IS
SUSCEPTIBLE TO RF IGNITION AND ELECTROSTATIC

CIRCUIT B DISCHARGE.

CIRCUIT C OFFERS AN ADVAN*AGE OVER CiRCUIT B

+ iN THAT DUAL BRIDGEWIRES ARE PROVIDED. THE
? W T LEADS OFFER THE ADDED RELIABILITY OF

BEING CAPARLE OF ROUTING FROM ) -PARATE POWER
SOURCES, HOWEVER, THE THQFF LEADS REQUJIRE

SMWORE SPACE THAN A OR B. THE CCbDN GROUND
',ECREASES THE RELIABILITY IN COMPAbRj)N TO

RCUITRCUIT D.

CIR£diT D HAS ThE SAM1E POSIT VE CONTROL. A
-" -C IRCL T BS THiS TYPE O. CIRCUT OFERS TK

'.MAX4MU'I N RE-IABiLITY IN THAT ThE oT VjRU-.

AS WELL AS T SE GRO6'N2 WESCAN OLME FR39

+SLPAIRATF SO: RCES- hi RCi :T, HKIWEVER, Rj
Q0IRES KRE SPACE THAN E ThER A, 8 OR C, AN[
FOR T REASCA IAY NOT H iNTEGRATED EAGLY

C I DiND MPACE-LtI TED INSTALLATIONS.

C~ilC UtT
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EXAMP'LE 3

A GRAPTIIC/TEXT COMBINATION
WHICH DISCUSSES AND h..LCU-TRATES DESIGN CONSIDERATIONS

FOR GASEOUS OXvYGEN SUPPLY SUB.SY'TEMS

GASUOUS OXYGEN SUPPLY SUB' YST EiO

SINGL[ PLACE AIRCRAFT REQUIRE TVO OR MORE
OXYGN SYIENISTORAGE CYLINDERS FOR PROTECTION AGAINST

FORYE SILE OXYGEN 'LOSS FROMI GUI'IRE SUBSYSTEM SAFETY DE

PLA~f AIRCEAf' SIGN REQUIRES CHECK vALVES ON THE FILLER AND
DISTRIBUTION MANIFOL DS. A tILLER VALVE ANO THE
FLIGHT STATION 7?4JIP-MENT COMPLETE THE IN
S TAL LAT ION

A MUL TIPLACE AIRCRAFT USING AN INIVIDUJAL MANI
FOLD OXYGF0' "IBSYiEM PROVIDES A SINGLF IN

Qj> #'"~iFKb ~DEPENDENT lo-t, JiLD FOR EACIH INDIVIDUAL STATION
'4~ c~} ~OUTLET 1Pf SAFETY DESIGN ADVANTAGEF IS ThAT NO

~j) < ~ l~) (9SINGLE PUNCTURE OR RUPTURE WILL DEPRIVE MORE
It THAN ONE CREW MEMbt R Of HIS OXYGEN SUPPLY THE

~~~NI F C R ITICAL LY VUL N ERA BL E T UD8 1S REf
Kj~ ~ 4 ~ DOCE TO A MINIMUM All OXYGEN GOTJNR AE

CONNE CTE ID TO A Ck-)W§)N ' it I LINE SO THAT
UNTIL' THE CHEC K VALVES ARE CLOStD FY PUNCTUORE

INI;VIUAI MAIF0 SY~f~~llFOR111111ILAf OR SUDEN LOSS OF PRESI " '[ IN SOME PART OF THE

WOIDAI AICRA[T IJBYSIE MS PRESSURES IN SLIME OR A',[ THE
CwNTAINIRS tOXYGEN I"Y iNEkS CAN -. KEPT

11 N 1 *J[Pi A11l AiECRAF i S~ A JUR I N[ D(UAL
SQILNC! Sk!R\' 2M StVi R~AI Oil1h ElIS ARE CON

4i C i q IG M F ~i0 30 IT THI V ARi01.1

Ist~ 7 AC1q 7A; FT J 0<:A RON D TWO MANUiTOS.

f~ 0~ H MAIN ~ A,- PfI JI Tti t' ITO T
*i 4qN 1-0 Ht~ AI)VAflIAGi 01' MS SUB

SfTI W ' MAN' - S :-AN bi S01PtLii UBr
A 'i A I f- It Fl ~ N VFI% Ah T UiR! IF 1fOP' 1iNES

WIIA MA XIM;. A1 i P T 4 THI 'F Of SUBS8 STE5 iM CAN
f O1 I tll ;DUAIL 001W SlrSlim FOR Di AtAlNtF ITH IL if IT T'

MUMIAII Aff(RAfP

~ flfll VALE Q) IGI4 SIATION

(14111LI VAIU[ M II
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EXAMPLE 4

TEXT MATERIAL ON THE SEPARATION OF PRESSURE SOURCE
COMBINED WITH AN ILLUSTRATION

AND PLACED DIRECTLY UNDER THE TEXT REFERENCE

AFSC DHi 1-6 CHAP 3 - AEROSPACE VEHICLE SAFETY DESIGN
DN 3G2 SECI 3G - PRESSURIZATION AND PNEUMAIIC SYSTEMS

12.5 INCOMPATIBLE SYSTEMS 12.5.2 Connectors

It to difficult to place inoomp:Aile sys~tems Design and arrange connectors w,. tlat It
within limited areas without an increase is physically impossible to inadvertently
in hazard level. In this case. it ts connect adjacent pressure systems of one
necessary to design these systems so that hazard level Into a system of another
it is Impossible to interconnect and mix level.
incompatible commodities.

r - m mso- mm s m m m mm m=I 12. SAFETY FACTORS
*12.5.1 Separation of

*Pressure Source * The safety factor of a pressure system is
I the ratio of system operating pressure to

*For separation of pressure source see I the design burst pressure. This safety
LSN 12.5.1(1). factor can range from 1.5:1 where remote

SUB-NOTE 12.5. 1(1 'Sparat on ofPesr ;re

DEqIRABLE ACCEPTABLE (SHORT DURATION USAGE ONLY)

fUL SOURCE CSUESU( OMMON SOURCE

CHEU E CKPESR

/ I PROPELLANTS SOME-

~~~TTIES ATTACK~ EGOWE,-

................ RARE-

UNDER 04 C(IN NTON ;T IS 'CSW~Ll FO VOLATILL PROELLA' FUIL AMW4PVR'iS TC-
IIGPATE BAC)F 1,47074 r"l :I, SfTE irVtECK VALV- 4AVE PPOVE0 -NEF;ECT-:E .:. PhE VENT-
!%"G THIS IIGRAT',N. A; IT APPARCATLY iUC iJNGER 'FL,-W CONIT 0;4' v01-EN TH' CJHECO VALil: IS
CPji. 011 T;IhEA!C%. 00 13". PRF J'IZE 1TNCCW.ATi6IA NAZARL FO LS Fr<A.! C.f9~A't SAE.
SEPARATE SCFES %P.E REQtJIPI) !4 AIft CASE, DOONS"AM fF 14E %P"AAPY --.LATICd. V1[

':OMMGON Scti'F~ " IfrD 1t A' FAR AS PRACTC'1LE FSOM 78 PPYAR * ~$)
s~w~u 'Y'M7 .. r 71 9-)R' I:RATOP ;,C fiNt V
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EXAMPLE 5

A GRAPHIC/TEXT COMBINATION
SHOWING THE LOCATION OF U. S. AIR FORCE MEDICAL CENTERS.

THE USE OF A MAP TO PORTRAY THE LOCATION
OF MEDICAL CENTERS

IS AN IMPROVEMENT OVER SiMPLY ISTING THEM.

U. S. AIR FORCE MEDICAL CENTERS

3 e..

r ------ 4

or -- ------ v-.

2

1. ANDREWS AIR FORCE OASE 5. LACI'LAND AIR FORCE BASE 9 SCOTT AIR FORCE BASE
CAMP SPRINGS. SAN ANTON!O BELLEVILLE.
MARYLAND 2031 TEXAS 78236 ILLINOIS 6222

2. CARSWELL AIR FORCE BASE 6. MARCH AIR FORCE UASE 10. SHEPPARD AIR FORCE BASE
ro'pT WORTH. RIVERSIDE. WICHITA FALLS,
TEXAS 76121 CALIFORNIA 92508 TEXAS 76311

31 FAIRCHILD AIR FORCE BASE 7. MAXWELL AIR FORCE BASE 11. TRAVIS AIR FORCE BASE
SPOKANE. MONTGOMERY. FAIRFIELD.
WASHINGTON 9901a ALABAMA 35112 CALIFORNIA 94535

4- KEESLER AIR FORCE BASE 8. MINOT AIR FORCE BASE 12. UNITED STATES AIR FORCE ACADEMY
BILOXI. MINOT, COLORADO WRINGS.
MISSISSIPPI 34534 NORTH DAKCOTA 58701 COLORADO 80140

;3. RGTPTExRFREBS
DAYTON
OHIO 45433

DIRECT ALL COMUNICATIONS AND REQUESTS FOR SUJPPORT AND ASSISTANCE To THE CONSUJLTANT
CENTER CMANDER (FOR THE GEOGRAPHICAL AREA) AT THE INDICATED ADDRESSES
SEE ArR lEO-SI FOR OETAILZ. GN SPECIFIC SERVICES AVAILABLE AND PRO3CEDURES OF UTILIZING
SERVICES

EXPE'9' PATHOLOGISTI~ /U0t THE LABORATORY AREAS TH EY REORESENT ARE AVAILABLE AT TH4ESE
CE4TERS FOR MEICAL. P'PtIORT OF ACCIDENT INVESTIGATION. PIMARILY THEY CAN PIp3VIDE EX-PEf;T AUTOPSY S!IPPORI".
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EXAMPLE 6

BASIC FULM CIRCUIT DESIGN CONSIDERATIONS
IN A GRAPHIC/TEXT COMBlNaION*

BASIC FIRING CIR(UITS

A CIRCUIT IN WHICH A SINGLE, UNSHIELDED CONDUC
FIRING TOR IS USED TO CONNECT THE SQUIB TO THE FIRING

soul@ SOURCE SOURCE, AND THE CASE OF THE WEAPON (ROCKET,

L .- <zz . _4 -iz] .. MISSILE, OR BOMB) PROVIDES A GROUND RETURN. THIS
1 CIRCUIT IS UNDESIRABLE SINCE IT HAS ALL THE

CHARACTERISTICS OF A RECEIVING ANTENNA; ITS USE
SINGLE CONDUCTOR WITH 6ROUND RETURN IS LIKELY TO RESULT IN THE FIRING OF THE SQUIB

IN THE PRESENCE OF A PROPER RF FIELD.

AN IMPROVED CIRCUIT IN WIiCH TISTED-PAIR (OR
WIRES SAY ALSO FIRING TRANSPOSED-PAIR) OR PARALLEL-LEG WIRES ARE IN-

SOUlS 1[ PARALLEL SOURCE SULATED WITH HIGH RF LOSS INSULATION, EXHIBITS
[<i -.x"------T TRANSMISSION UNE CHARACTERISTICS, AND IS LESS

TWISTED FAIR LIKELY TO RESPOND TO AN RF FIELD; THEREFORE,
ERE IS LITTLE PROBABILITY THAT RF-INDUCED

CURRENTS WILL FIRE THE SUIB.

IN THIS CIRCUIT ARRANGEMENT, THE FIRING CIRCUIT
MAY BE EITHER TWISTED- OR PARALLEL-PAIR WIRES

FIRING ENCLOSED WITHIN A SINGLE OR DOUBLE SHIELD OF
SuCOPPER BRAID. IN THE PRESENCE OF AN RF FIELD,

THE INDUCED CURRENTS WILL FLOW OHX THE SURFACE
OF THE BRAIDED SHIELD AND WILL NOT AFFECT TH E
FIRING CIRCUIT. HOWEVER, TO BE MOST EFFECTIVE,

2 CONDUCTORS WITH DRAIDED SHIELD THE SHIE.LDING OF THE SQUIB, FIRING CIRCUIT,
SWITCH, AND FIRING POWER SOURCE MUST BE COM-
PLETE AND PROPERLY BONDED. THIS IS A PREFERRED
CIRCUIT ARRANGEMENT.

20
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EXAMPLE 7

MAT-2RIAL CONTAINED IN TEXT CONVERTED TO TABULAR FORM
AND COMBINED WITH AN ILLUSTRATON.

THE PURPOSE WAS TO COMBINE, IN A SINGLE LOCATION,
DESIGN INFORMATION FOR STAIRWAYS, [ADDERS, AND RAMPS.

STAIRWAYS, LADDERS, kND RAMPS

TYPE OF SMTURE

30* ANSGLE OF AScJT

71

D1MEHSaWS (INCOIES)_______
COMPONENTS _____ MII~ MA k Il RECOMMENDED

STAIRS:
Towod depth (..clwdi. ".ng) 9. S 1200 11.00 12.W
Rism lizllt 5.00 6-00 6SO- TOD

Depth ng ( ham oppl.coble) 015 1.50 1.00
Writill "hwrfrod to kondm.sI)

(10'sov stm..s 3000 -36.00T wiry *to.. 4600 5100m

Oo.,.wel cio~sc" 7600 71 '00
Hotot. of h.oriivl (4o. litodo edg of tveood) 30 00 3&.00 3300
Wdthof howm. 1 25 100 115D
Rod cIoo.-ooc o. e ll 1 75 2.00

STAIR LADOiRS
Tfeod depi wq*.

Fo. 30' 11t 6,00 10001w
For 75$ . (oo"r Iodder, orI) 3.00 5 SO 4.00

A. o hogft 700 12,00 8.9
Ho,#It stop to bood~ng 600 12-00 3.90
Width~ (honro.I to hm&*I) 2100 24.00 200
(OveAhod cloormici 68.00 7600
Height of horidrad (fro lewdomg &doe of to04 34.00 37,00 3500

Wd As him,drim 1I 25 200 1 40
Ru.. fiva. oe .011 200D 300

FIXED L.ADDERS
Rimig thickess

Wood 11 3 1S 140
emfv.-sjo.o 0 75 Iso 14D
c-rr.,e..to 100 1 so 140

R-, poc.g 900 1600 1 200
He. lt, rtig ft londing 600 1600 1200
W~ds. but=. sig..a 1200 1000 2100
CI,..g cbooroce .dsfs 2400 3000
Clerooc. depth

i. ock of 1oddo' 600 co0
CI, cdwbirig sido (rnqp 36 0 0 fo, 72 soI00 Its,90'

Ho.Ots of strngiir worbondng 3 6 00
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EXA.MPLE 8

A GRAPHIC/TEXT COMB~hiA'riON WHICH EXPLAINS
THE OPERATION OF A PROPELLANT ACTUATED DEVICE

SIMPLIFIED PROPELLANT ACTUATED DEVIICE (PAD'

1OAD

THWS~TER

IN TH!S SYSTEM, A MECHANICALLY OPERATED INITIATOk 1S CONNECTED TO A THRUSTER BY A LENGTH OF HOSE.
WHEN THE LANYARIE IS PULLED, THE INITIATOR CARTP rGE IS FIRED. THE BURNING PROPELLANT IN THE INITI-
ATOR GENERATES GAS WHICH FLOWS THROUGH THE HuSE TO THE THRUSTER. WHEN SUFFICIENT GAS PRESSURE
IS EXERTED ON THE THRUSTER FIRING MECH ANISM, THE THRU.17FR CARTRIDGE IS FIREI . AS THE P'RGPELLANT
BURNS IN THE THRUSTER. THE PRESSURE IN THE THRUSTER CHAMBER INCREASES AND CAUSES THI. THRUSTER
PISTON TO EXTEND, MOVING A BODY (LOAD,.

PORTRAYS AND DISCUSSES '1THE -lFFFCTS (J'
ACCELERATION STRESS ON PHYSI(M AC .ND PERIFOEMNLANCE'

A(_cLERATI0N FEFFECTS ik;' Jf I%,T

4 G, TiMI TO N0N MNiObsNiSS Alf 8R GRA TOUT A
SHORTEST '6 13 1 ,i I t1 0 090 80 7 06 0 5 OF ACCLER!!T Li T~

AVRAF~8 3 I8 IS I2 IPOINT. :1 T KW THAT 1 0 ANY

5 0 75G-j--GIV[N POUS!vI A(t. 1 Li PATli)N

FROM 4 HL 14.. 14f, TIMl TO GRAy
I GOUT OF PENMI ON 1411W RAIIU0 Tih
a (;:O ACCELERATION ,f YE. *AS PFAOCHE K

9 GzFURTHER, IHi. TABL i INST T IN THE
1G0I GRAPH SHOWS 1,HE [HI I fT 1114f

A0NTI THE AVE RAGE T iME S FOtI N
05 ~ 2G, ONSCIOUSN SS i0 TIEVELPI fE 0!

INC (RA3) AC PAIR llM VA! "i
BEING RE[AIff 110T AN ONSE T kATE
FOR EXAMEIL AT INS[ T RA IE ()j

14 4 G SE C, THEI SHO RTEST TIME I? -,N'

mONSCIOIISNESS WAV i I S,'F. ANG III!
01 ... ... AJ A RAGE 18 ')1

2 3 4 5 6 1

RATE Of ONSET Of Afll[RATION r-' I
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EXAMPLE 10

A GRAPH ON OXYGEN TOXICITY
COMBINED WITH A

DISCUSSION OF THE PRESENTED INFORMATION

OXYGEN TOXICITY

S006'0K 1 l l 1 l

51- 4.000

CONVULSIONS, FAINTING, DIZZINESS3,000 1

I

90o908 - VARIOUS SYMPTOMS, MOST COMMONLY
80 o0 i SUISTERNAL DISTRESS AND COUGH!NGV0 I- 0_ _600

400

300 -- -__ _ . . ____ _ _

Lm ...... . ."......... ...... . ..........i j SEA LEVEIL roI

10 0 LI I LI__L. LIJ. LL I
0 40 80 120 160 200 260 300

TIME TO ONSET OF SYMPTOMS - HOURS

THE CURVE REPRESENTS THE APPROXIMATE TIME or APPEARANCE OF TOXIC SIGNS AND SYMPTOMS.
THESE VARY WITH THE PARTIAL PRESSURES OF O2 (o2) WHICH CAUSE THEM. ABOVE 760 MM HG. THE CEN-
TRAL NERVOUS SYSTEM IS THE PRIMARY SITE OF DEFECT WITH SYMPTOMS SUCH AS NAUSEA, DIZZINESS,
CONVULSIONS, AND SYNCOPE. '1 THE RANGE OF 400 TO 760 MW HG, RESPIRATORY AND NERVOUS SYSTEM
SYMPTOMS PREDOMINATE. THESE ARE SUBSTERNAL DISTRESS (BRONCHITIS AND PROBABLY ATELECTASIS),
PAIPESTHESIA AND NALSEA. IN THE RANGE OF 200-400 MM HG, REPORTED SYMPTOMS ARE RESPIRATORY
AND POSSIBLY HERATOLOGICAL AND RENAL: SUBSTERNAL DISTRESS, PROTEIN, AND CYLINDRICAL CASTS
IN THE URtNE. WHETHEP OR NOT THERE IS REALLY "TOXICITY" IN THE LOW LEVEL, LONG TIME EX-
POSURE IS BEIIG UEBATED. iTUDIES IN PROGRES's MAY CLARIFY THE EXACT CAUSE OF SYMPTOMS AND
LABORATORY FINDINGS IN THIS LOWER RANGE. TliE ROLE OF CONTAMINATING GASES (N2) AND TRACE
VAPOR CONTA%!NAPT ;N TOE OXYGEN IS STILL UNKNOWN.
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EXAMPLE 11

A GRAPHIC/TEX" COMBINATION WHICH
RECOMMENDS AN 0.-RING INSTALLATION METHOD

METHOD OF PREVENTING 0-RING DAMAGE

NEW METHOD

USE THIS METHOD
TO PREVENT 0-RING DAMAGE

10-RING IS ROLLED OVER

SL-EEVE-TYPE TOOL WHICH
PROTECTS 0-RING FROM THREADS

OLD METHOD

0-RING

0-RING ROLLED OVER THREADS[ WHICH CAN DAMAGE 0-RING

24
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SECTION WV

C HECKLISTS

Checklistb help a reader to:

* Recognize the key points developed in the text.

* Effectively apply the information to a specific task.

Included In this Section are:

*Suggestions for preparing checklist material.

*A recom-ended checklist format.
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SUGGESTIONS FOR PREPARING CHECKLIST MATERIAL

NO. SUGGESTIONS EXAMPLES

Use simple. brief. drect Ensure that handitolds are provided 1. Provide handholds betweer . ft. and 4 ft.

1so that they ore not loe then 4 It. S in. above the step freod.
or 0404P than 4ft. a n. above the W2. Ae handholds provided between 4ft. and4ft. 8 n.

______________ step twod. 7above thm ste" tread?

Choose a f"rat which most STATEMENTS * Design easviranmental systems to meet the requirements of MIL.E.O00.
effectively presents the Camply with MIL-E-OO0.

2 inomto.QUESTIONS 0 Has, th, ensvironmental system met all MIL-ECO requiremnts?

QUESTION AND ANSWER 0 What requirements mut the enviranmenatal system meet? - Those contained in MIL.E.

.Each checklist item should Ensure that a positive latching device 1. Provide a positive latching device
cantet, only oe paint. con. proe..? inadvertent in-flight hoo" which will prevent Inadvertent in-flight

3 sideratien. instruaction, etc. extension and that an arresting hook- hook extensian.
dean indicator is provided to the 72 Provide the pilot with an arresting
pi lot. he4oldwn indicator.

DECREASING IMPORTANCE GENERAL TO SPECIFIC

Areamge checklist items 1. Emergency systems ore comtpletely independent of 1. Conduct a complete fire hazard analysis whenever
in e logical or natural primary systems. oxygen atmossphare$ ore used.

4 sequence. 2. No possibility *mists for Interconnecting pressre 2. Ensure that the ignition tampemre efeol materials
and return systems. is known when the oxygen centent is mare than W%-.

31. Sharp cornes ore eliminated to reduce installation 3. Ensure that the material flame Propagation rate is
damegeless thtan 0.33 in./sec. in osygen concentrations

4. Ground test connectors ore provided, greter than 30%.
. ....................... 4. ...............................

CABLES AND CONNECTORS CABL.ES

Group related infer. 1. Are cables routed se they co~na be pinched by doers. 1. Are cables routed so they cannot be pinched by door%-
nation. lids, etc.? -lids, *tc.?

2. Are cables routed se that 11ty ore, very unlikely to 2. Ara cables routed so that they are vary unlikely to be
be walked on or used far handholds? walked on or used for hondagids?

3. Are plus* provided which con be quickly discannactd 3. Are cables routed so that they need not be bent ond un-
4. Is such pin on each plug clearly identifiad? bent sharply when they are connected or discormected?

5. Are cables routed so thet they need not be bent and 4. Has prevision bean madeo for easy Possege Of cables with
unbent sharply when they are connected or discan- their attached caretectars through walls. bulkheads. etc.?

6. Are plugs designed so that it is impossible to insert CONN4ECTORS
a"y plug in the w'ssg receptacle?

7. Has provision bean made far sexsy postage of cables S. Are plugs provided which con be quickly disconnected'
with their attached connectors through walls, bulk. 6.I ah pins on each plug clealy identifiedt
heads. etc.? A 7. Are plugs designed so that it is impassible to insert

8. Do aligning pins or keys exted beyon electrical then in the wrong recoetcle'
pins? ifS. Do aligning pins or keys extend bayond electrical pins?
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EXAMPLE 1

A RECOMMENDED CHECKLIST FORMAT

CHECKLIST

HAZARD DETECTION AND WARNUGo SYSTEM

This checklist is to be used In reviewing the design and
Installation of facility hexeed warning end detection systems.

In using this checkist:

0 Reed the numbered Item.
IINSTRUCTIONIS 0 Mi the checklist if them numbered Item hes been eccemplished.
0ON USE Iconsidered, or is net elpliceble.

6 Review the design for oil items not morksed. aceomplilA", er
considered.

This chgeckmlist is divided into the fallowing subject erees;

A - Gmneral Censideratioens
6 - Fire and Overeast Detection INCLUD

S C - Combustible Veper Detection APLICABLE
0 - Toxic Vepe Detectors REF ERENCES

E SEQUENCE CHECK-
PROVIDE A----------- ---------------- --------- ------- LIST ITEMS mY

A - GENERAL 0014DERATMS IOTNE
LOCATION. ETC.

__ 1. Idenify all hoserdeve mss AFM 00
__ 2. Provide heated detet" ostems far aiIls~erasues MIL-0-410@
__ 3. Uee redundwm dstecomt~e ms _far onfrooe hezardous 40ees _____

4. Provide portable sensae fe. use In aes where it Is net
practical to Install flosedse

a F IRE AND OVERHEAT DETECTION

__ 6. Use eveehees detecters in oilmw inequpetIstieln _____P___

7. Install the thermal sensing devics is locatiens wen. they
__ will eperet pemply in proesc of fire brhoe____

S. 1sntuet.415dvcsi -seln ohseiemini. DII 1-6,
Mal environmental tequsuiture veriesins exceed 15 is 20 ON d03-6

rNUMBER I_ par minute
CHECKLIST 9 __ - ---- - - -- - - ------ _-_ INFRMION B

ITES- A - 10.___ SUBJECT. BUTIVELY 
L OCATION.

UIEYC - CMBUSTIBLE VAPOR DETECTION FCTION, ETC

11. Use cembustible vopee detectien in areas wheve combustihle AFM 000,
vepe m"Y eccumulete eu .

jj 12 Ensure thet, CDs tigger e audible slurm when vpee cen-
Jj __ conentons exceed 25% ofthe Ier flamability limit _____

j ~ 13. Provide flame erresten en all fiemn -chmbers of catalytic Rof 000
JJ__ ~cembu stion detectas go present iss pssiblitsy of fleshbech ___

0 - TOXIC VAPOR DETECTION

It Ensthat the detecte. is conpatible with the taxes and

I!S1 Chose a detector th* sesers, Specific gees rethee then
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SECTION V

MATRIC ES

Rectangular arrays - matrices - are useful or showing relationships between groups

or setb of information.

If:

1I represents the ulemoers of the horizontal information set

And:

V represents the members of a vertical information set

Then:

The resulting matriL is

V IV, VI 3

HI

H 
2

H3.

Where:

The lntersectio of the It r-w and V colunin is called an element.

nformation cxmtalned in an element may shuw:

" A direct relatioushlp (H is related or not relatcxi to V)

he reult or nature of the reLationship (hi a id V i-re c-ompatlble)
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EXAMPLE I

CONSTRUCTION OF AN INFORMATION MATRIX

IF a set of malfmetions:

H - Nuo power to unit

H 2 - No sweep

H3 - Erratic sw ep rotation

A ND a set of corrective actions:

V1 - Check AC power

V2 - Replace fuse

V3 - Reset circuit breakers

ARE arranged in a Matrix

VI V2  V3

CORRECTIVE ACTION CHECK REPLACE RESET

AC FUSE CIRCUIT
MALFUNCTION "OWER BREAKERS

No power to unit

H2  No sweep

H3 E.tic sweep

TttijN the matrix "information level" tmy be considered as the number of information

items contained in the element,

,\NI)

* The H1 V1 element presents first leo'l inlormnation (I is related (positively) to V1 )

* The 1f2V 2 element presents first level information (112 is related (negatively)

to V2 )

0 The 1i3V 2 element preset,9 'second level" information (if 3 is related to V2 - the

nature of the rm.Lationship is Fuse F-10)

to assi st the user, all information r 'itrices should have a visible grid.

30



EXAMPLE 2

AM.'\TRIX TO .\SSI!;T D)ESIGNERS I]N SELEFCTIN1G
CON1PATIBLE N1AX T'1, L F(OR FUEL/PROP(-ELLANT 'SYSTEW%.

IN 1FORMAtTiO)N NE EDED Tol UNIE RST.ND THE NMAT lix
(i) PIITINS0F S. LTf~ FTC,) I,; L~oC,\TED DHIECTIN' iNDER IT.

SYSTEMS COMPATIBILITY

J.,~I -

0i- -li

__________ TT-d S11 S U S S S J U ULi siu Is S St -V U77 1

tqu'd ) S- 
- -I - - -

FIiss lo S 5I - S 1

&ldo .i 'Irino,de IS JI S L I S uS1 J S Ii U

FUEL L I u
Wt'tt A :d rFmng' S S S i U UI 5 S U u U

Noge. ~e 'ox, de S LS J U S

Am- UI L , LS S S S S~ L -U S S SJ

Go 4o1 S Sj 'Si S SI S Ss SS

%!ydrazie U S j Li -1 U U S S 5 S

Ui DMH U SI U S, S 11S', S S U U1)S S

Kerosen, JP- 11,- - -- ' - - - - - - -

JP4,JP 5.RP -I u S S -S S S S S S S S U S 5 S S

Alcohol S S 'S 5 L S S U S L

Poooe, . I S S.

OTHERS

F hyee OxideiL --AAJ rLILS
'S SATISFC 

TORY L0 iNSATIS1 AC TORY

L L WITED USE RL ANW NO DA TA AVAIL ABILE

S, AT BEL OW BOIL ING PG-N: Of .1 1,ID
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EXAMPLE 3

A COMPLEX MATRIX SHOWING THE EFFECT
OF PHYSICAL VARIABLES ON INTEGRATED FIVE-LAYER DEVICES

4.1k I 4 , to 4M W ." ? I " 111W fil

0 [4 ST an 3? M0 3 4

;WNI "r '- .-f %0

44 . ! -.. u~ ,t- t tw cp4fQ 4 %

loo I-.k- ww Ar

4. If, ItIm1 aCJ6i"

onwf6" & ,, c
fA*' ~ ~ ~ ~ ~ t% t8%4.-t%14J4 o

NO ___ 40f 4 fl

0.4 4f 4 1: .9 4.

Meiooilhjc Irtfgrau~d Circuits, by Justir E. Harlow III and Harold C. Jossephs.
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AN ELEMENT BREAKOUT OF EXAMPLE 3

THlE CONSTtCTION OF A COMPLEX INFORMATION MATRI USUALLY
REQUIRES THE SUPPORT OF ACCOMPAING TABLES, CHARTS, AND DIAGPRAMS.
THESE SUPPORTING ITEMS MUST BE PLACED NEAR THE _MATRIX SO THAT A

USER CAN QUICKLY REFER TO THEM.

l emitter

10 )8 , E 
2  

--.
7 -p-i oriented 8 F 82

Colisco, -boo@ short._1_

high -speed diode or f Cb
junctiOn caoOcaop cit

pa0--- .
E

-- [ -~ltriOtS - (

F the constroction details of
ive-ioyer cvicet ore shownt
n ccompanying tables ondj

t T

, C 
1-1

tt

The direct¢Or of Vhe arrow The element shows the effect the element shows tht effect
shows ,ecrealnl rt ho on I've that decreasing r.. on

I The voriab* T. Ls twitch diade 35)varioblvs t-t ( pte)

decreaslnq An rr.- ::n the left esde of the voriabloe in arrow ott the
2- The direction in which variable indicates thep effect loft at ofhe variable

it is de lira bi to in usually benoltcial to the ndl es the effect i .uolly

change the orlobtle design ,eficiol to the design
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EXAMPLE 4

A MATRIX USED AS AN IiDEX
FOR TABLES CONTAINING DESIGN INFORMATION SOURCES

SOURCES OF DESIGN INFORMATION

PARA REFERENCED IN TABLE I PARA REFERENCED IN TABLE 2
SYSTEMS -

SArfram */Structure 1 d I b

L iridng, Alighting. ad Ar-esting 0 0

Propulz *n

Fual/Propoliont * S 0 0 .
Hydraulic j-;--i-;--'

Pro$suro and Pneumatics ---

Electrical

Mechanical _I_ _~

Guioae a/Flig h rontrol 0

Navigation

Communication 1
Protoecti on -

Fire Suppression

Crew Station •

Lofe Support 1
Escape, Survivao, and Rescue •

Crash/Sc vol 0 •

Ordnan ca/Armament

Abort and Dest,'uct
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